True angiomas uf the larynx are unusual. They may occur primarily in the larynx, but more often they are associated with similar conditions about the face and mouth and of the upper air passages. Histologically the tumors are divided into two types: (1) Hemangiomas and (2) lymphangiomas. Pseudoangiomas may be included as a third type in a consideration of angiomas in general. Hemangiomas are subdivided into two types, simple and cavernous. Pseudoangiomas include the varices and the various lymphectasi.e.
Several cases are· reported in the literature as true vascular tumors in which the clinical picture indicates some form of varix or an organized clot in a fibroma or a polyp. Fauvel, in 1876, reported two cases of true angioma of the larynx. We have found no evidence of cases previous to this time. Fauvel also described a third case in which the tumor was manifestly papillary, but the vessels were so dilated that they formed veritable lacunar spaces which resembled true hemangioma; a definite diagnosis was not made in this case. Since that time a number of cases have been reported, and described as probably angioma, but sufficient clinical and microscopic evidence with which to make a definite diagnosis was lacking. Wolfenden, in 1888, reviewed the literature and found 12 cases, to which he added one of his own. In 1895 Koschier recorded a case of lymphangioma, the earliest which we were *Presented for publicatioa September 22, 1919. able to find. Nlayer. in 1916, reviewed the literature carefully and reported 41 cases, including 2 of his own, but he did not differentiate the types. He verified 12 of the 41 cases mentioned in his article. Richardson, in 1917 , contributed an article in which he reported one case of lymphangioma of the larynx. This is the only case of the kind we have been able to find reported in the American literature, although several have been recorded by European writers.
INcIDENcE.-In the 52 cases of true angiomas reviewed in the literature a conclusive diagnosis was reached in each case either by clinical or microscopic examination. The three cases observed in the Mayo Clinic, added to this group, make 55 cases.
Forty-four cases of hemangioma and 8 cases of lymphangioma have been recorded. The relative incidence of true laryngeal angiomas is small, as indicated by the finding of only 3 hemangiomas and no lymphangiomas in a series of 217 true laryngeal neoplasms observed in the Mayo Clinic. Table 1 summarizes the findings in the cases of angiomas collected from the literature and from our own cases.
ACE.-The youngest patient having a hemangioma was ten weeks (Levbarg's case) ; one of our patients was eleven weeks. The oldest patient was sixty-two years (Loomis SEX.-Twenty-two of the 47 patients with hemangiomas were males, 10 were females; in 15 case reports the sex was not given. Our 3 patients were females. According to Mayer, angioma of the larynx occurs approximately twice as often in males as in females. Five of the 8 patients with lymphangioma were males, 2 were females; in one case the Sex was not given.
SYMPToMs.,-Angiomas of the larynx are believed usually to be congenital. The symptoms are similar to those of any other benign laryngeal neoplasm, but they vary in intensity according to the size and character of the tumor. It is the general impression that angiomas do not increase in size after the patient is 10. Our tabulation shows that the symptoms occur most often after the age of 20, which would indicate some exciting cause as a factor.
Hoarseness is most often the first symptom complained of; it may be intermittent, especially in cases of true angioma without solid tumor formation, or it may gradually increase over a period of years till finally speech is lost. Complete respiratory obstruction is not often seen in these cases because of the relatively small size of the growth, but when it occurs tracheotomy usually is necessary.
Some of the patients have recurring attacks of hemorrhage, which may result fatally, as happened in a case described by Ferrari. In case an intralaryngeal examination has not been made hemorrhage may be the first symptom to suggest angioma. The severity depends a great deal on the vascular qualities of the. tumor as well as on the coagulability of the patient's blood.
Bioggi, in 1916, reported a case at the Eighth Congress of the Italian Society for Laryngology in a hemophiliac aged 42.. The tumor was expectorated spontaneously; a severe hemorrhage followed which was checked by gelatin enemas.
Blegvad, in 1908, reported a case in the Proceedings of the Danish Oto-Laryngological Society. The patient came for observation because of sudden expectoration of blood fourteen days before; hoarseness had existed for several months. The tumor was the "size of a millet seed." Microscopic examination revealed a true hemangioma. Levbarg, in 1918, reported a case in a baby ten weeks old in which the first laryngeal symptom was severe dyspnea, but the child had had paralysis of the upper left extremity since birth, also small angiomas on the left temporal region, hard palate, uvula, and neck.
Ryerson, in 1912, reported a case in which the patient had difficult and oppressive breathing, without hoarseness or cough. Brown reported the case of a patient who complained of an uneasy sensation on the right side of the larynx for three weeks without other symptoms. One of the cases reported by Fauvel demonstrated the occurrence of intermittent hoarseness which sometimes is found in the cavernous angiomas.
Pain is very infrequently associated with benign neoplasms of the'larynx, unless a secondary infection is present. Chiari's7 , case is the only one of angioma in which pain was, the chief complaint. All but two of the cases reported were either suspected or definitely diagnosed during life. Loomis' and Phillips' and Ruh's cases were found at necropsy: The shortest duration of symptoms was three weeks; one patient was' hoarse for nine years before a diagnosis was made.
LOCATION OF THE TUMOR.-Angiomas of the larynx, when associated with similar conditions elsewhere, may involve the extrinsic structures as well as the intrinsic, but when localized in the larynx are most frequently found in the true and false cords. In a few cases mpre than one laryngeal structure was involved by a single growth. CLINICAL FINDIN"GS-l'he macroscopic picture of all true laryngeal hemangiomas is about the same; also all lymphangiomas present a characteristic clinical picture. The pseudotypes vary according to the kind of tissue predominating if it happens to be part of a degenerative change in a solid neoplasm, or if it is a varix, according to the size and number of vessels present.
A true cavernous hemangioma is the most frequent type and varies in size from 0.2 cm. to 2.5 cm. It may be found attached to one or more laryngeal structures, always of a dark bluish or purplish color, rarely pulsating ( Fig. 1) . A few cases of true cavernous hemangiomas are reported as pedunculated, but usually they have a broad, flattened base. The chief clinical characteristic is a bluish dark colored tumor, smooth surfaced, which feels soft, flattens out or decreases in size on pressure with a probe. Loomis and Ryerson describe multiple cavernous hemangiomas.
Simple or superficial angiomas are usually of the same color as the cavernous types. but a few are bright red. They have no tumor formation, simply being a flattened vascular structure confined to the mucous and submucous tissues. Examination with a probe in this type is of little value. These tumors are often more extensive than the cavernous type, sometimes involving almost the entire larynx and part of the trachea.
Lymphangiomas may have a smooth or papillary surface; they are relatively larger than the hemangiomas. According to Harmer, they are pale and transparent (Fig. 2) . On examination with a probe the tumor offers more resistance than do the hemangiomas. According to the cas.es reported, lymphangiomas are single; sometimes a lobulated tumor appears as two distinct growths. The varices present a tortuous clump of vessels, often pulsating, usually a brighter red than angiomas. Clinically it is often hard to differentiate a simple varix from a simple or superficial hemangioma, while the cavernous types are distinctly characteristic.
DIAGNOSIS.-Most cases reported in the literature have been diagnosed necessarily from a clinical examination, especially in cases of children, when it is difficult to get the required data. Because of the similarity between true hemangiomas and the pseudotypes, a clinical diagnosis is not always correct. A microscopic examination is essential to an absolute and accurate diagnosis. In the lymphangiomas a correct percentage of clinical di.agnoses would be much larger than in the hemangiomas. We believe that all the cases reported in which a microscopic examination was not made should be classified according to the author's opinion, unless the description points conclusively to some other condition. If a laryngoscopic examination can be made, there should be very little difficulty in differentiating true angiomas from malignancies of the larynx.
It is undoubtedly true that all laryngeal neoplasms are associated, in some way, with continuous irritation of the larynx. Granting that true laryngeal angiomas are congenital, the majority manifest themselves between the second and fifth decades of life. The first symptoms may be noticed suddenly following an acute exanthema or the onset is gradual, most often associated with a chronic inflammatory condition of the upper air passages.
So far as we know, there is no definite association with other general pathologic conditions. In one of our cases in which the growths, two in number, were attached to the left side of the anterior commissure and the left. arytenoid, res'"pectively, we found tuberculosis in the right upper lobe, and dilatation of the arch and descending aorta. Many case reports contain no note of w:neral findings. In another of our cases the blood chart showed 20 per cent hemoglobin, 3,002,000 red cells, 7,600 leukocytes, polynuclear neutrophils 14.5 per cent, large lymphocytes 10.0; small lymphocytes 66.5, eosinophils 8.5, basophils 0.5 ; anisocytosis was marked, poikilocytosis and polychromatophilia were slight; this was a case of secondary anemia in a baby aged eleven weeks. In our third case all general findings were negative.
Symond's patient contracted syphilis ten years before his examination. The first symptom noticed by him was hoarseness, which improved when he took potassium iodid. In Phillips' and Ruh's case the onset of symptoms followed an attack of measles. McKinney's patient had primary lues four years b,efore his examination, followed at different times by secondary manifestations, including paralysis of the left arm. Levbarg's patient had had paralysis of the left upper extremity since birth.
Pathology.-Simple hemangiomas consist of newly formed capillary blood vessels, with either thin or thickened walls, and surrounded by a stroma of connective tissue.
Cavernous angiomas are made up almost entirely of a newgrowth of tissue composed of various shaped blood spaces lined with endothelial cells. They vary in size and usually are found surrounded by large quantities of' fibrillar connective tissue containing small quantities of smooth muscle tissue (Fig. 3) . The tissue is dented with alveoli, which communicate with one another. The blood in these alveoli retains its normal qualities.
Pseudoangiomas consist of dilatations or enlarged spaces in preexisting vessels of normal tissues, or may sometimes be found as part of the vascular structure of a benign neoplasm.
Lymphangiomas involve the lymph system. Their chief characteristic microscopically consists of new growths filled with dilated lymph spaces; these spaces are lined with endothelium and are supposed to originate in new formed lymph channels. In most cases in which tissue was available a substance resembling true lymph was found. Varying amounts of connective tissue have been found between the vessels; in some places they seem to be almost in direct contact (Fig. 4) .
TREATMENT.-Various methods of treating angiomas have been reported. Wolfenden believed th~danger from hemorrhage to be so great that he advised no interference unless great difficulty in respiration developed. Angiomas, like other laryngeal neoplasms, sometimes require a tracheotomy to relieve the dyspnea. Intubation in such cases is not safe be-cause the trauma associated with such procedures is likely to produce severe hemorrhage.
Ryerson was the first to use radium in the treatment of a laryngeal angioma. We have used radium in two of our cases .with excellent results and believe it is specific for all true vascular growths of the larynx, as well as other parts of the body. The pseudoangiomas, such as fibromas with vascular formations, do not respond so well to radium. This type, if the growth is small and pedunculated, can usually be removed with laryngeal forceps by the indirect method.
True angiomas or nodular pseudoangiomas, if small, can often be satis factorily treated by fulguration, or the electric cautery. Radical operations, such as thyrotomy with or without the cautery, should never be done except when all other methods fail to relieve the distressing symptoms, or in cases of large angiomas in which the danger of hemorrhage from removal is great. The method of choice in treating all laryngeal angiomas is suspension laryngoscopy and inserting radium directly against the tumor. In case operation is decided on in patients with large angiomas, thyrotomy with or without the cautery is preferable. It insures the best exposure and danger from hemorrhage is reduced to the minimum.
REPORT OF CASES.
Case 1 (180247), a girl, aged nine months, was examined in the Mayo Clinic December 12, 1916. When the child was three months old the parent had noticed a rattling in her throat and difficulty in breathing, which grew worse at night; the breathing might be described as an inspiratory stridor. She had some difficulty in swallowing. She had a slight cough and recurring attacks of vomiting. The urine and the X-ray of the chest were negative.
The laryngoscope revealed a dark bluish tumor in the left subglottic region bulging to the middle of the trachea. The mucous membrane was smooth, and the tumor was sessile, with dimensions approximately 1.25 em. by 1.875 em. The diagnosis was made from. the history and the clinical examination.
The child's symptoms did not demand immediate relief, so we decided to use radium. January 13, 1917, a 50 mg. tube was applied outside the larynx for five hours with 2 nun. of lead screening and one inch of wood distance. The child had improved considerably when last heard from, but we have been unable to learn the ultimate outcome of the case.
Case 2 (131602), Mrs. J. J., aged 45, came to the clinic May 25, 1915, complaining chiefly of rheumatism' in her legs, which had developed four years before. The patient also had pain in the chest, which radiated to the shoulders and arms. Hoarseness was first noticed fourteen years before, and for several years was intermittent, but she did not consider this of any consequence. Two years before her examination she lost her voice completely; since then the hoarseness had been constant. There was no dyspnea, no expectoration, and no hemoptysis; the Wassermann test was negative. The X-ray of the chest showed marked bronchial thickening, tuberculosis of the right lobe, and dilatation of the arch and descending aorta.
Indirect examination of the larynx disclosed a small sessile tumor about the size of a pea, attached to the left arytenoid cartilage. It was dark blue, smooth, not pulsating, and when examined with a probe a deep indentation could be made. A small tumor was found attached by a pedicle to the anterior commissure, filling the anterior two-thirds of the glottis. It was a bright red, and resembled a polyp more than a cavernous hemangioma. Because of the large size of the tumor, an external operation was decided on. June 1, 1915, thyrotomy with cautery was performed (E. S. Judd). Tissue from the pedunculated tumor showed an angiomatous fibroma. The small sessile growth microscopically showed a structure similar to a true cavernous angioma (Fig. 1) .
Case 3 (90363), a baby girl, eleven weeks old, was examined at the clinic August 20, 1913. The child had been hoarse for five weeks, and since then had been gradually getting worse. She cried only with great exertion; dyspnea was marked. A slight cyanosis had appeared one week before, since when the child had vomited at intervals.
Examination showed a cavernous angioma on the right side of the nose, a small one, 1.25 cm. by 1.25 cm., in the right inner canthus and one over the left breast and one over the scalp. The larynx was not examined. The hemoglobin was 20 per cent; the red c,ells were 3,030,000 and the white cells were 7,600. The X-ray of the chest was negative.. Because of the blood picture albuminate of iron was added to the milk feedings. August 22, 1913 , intubation was performed, at Dr. C. H. Mayo's suggestion, and the .tube was left in place for sixty-eight hours. Marked dyspnea followed the removal of the tube, but respiration improved gradually. When the child was examined again, September 2, 1913, she was breathing normally, and there was very little hoarseness. At this time radium was applied over the larynx, also to the angiomas over the face and scalp. October 24, 1913 , the patient had gained' four and one-half pounds in weight, and wheezed only slightly during respiration. Radium was again used. When the patient was last seen, December 16, 1913, all symptoms had disappeared; the angiomas over the face and scalp were hardly noticeable, and the hemoglobin had increased to 35 per cent. We have recently heard from the mother, who says the child is having no trouble.
The first" indication in this case was the immediate relief of the dyspnea, and as the intubation relieved the distressing symptoms it did not seem wise to make a laryngoscopic examination. Our diagnosis, therefore, was made from the clinical history, and the association with true cavernous angiomas in other parts. As true angiomas are supposed to be congenital, the occurrence of laryngeal obstruction in such a young child, with other findings, and the fact that improvement in the symptoms followed the use of radium would strongly indicate a similar growth in the larynx.
REPORT OF CASES IN THE LITERATURE.
A few cases have been recorded which in some respects resemble true angiomas, but we have not included them in our tabulation either because the authors did not report them as true angiomas, or because of insufficient description.
Johnson, in 1865, reported a "vascular cyst" occurring in a man of 50; i"t was located in the anterior commissure.
Fourine, in 1867, found a "melanotic growth" on the epiglottis. Fourine is quoted by Heinze, whose article we read, but no description of the case is given. _ Hooper, in 1884, described a case of nodular, sessile, bluish neoplasm on the left cord. Microscopically it showed loose connective tissue, with large spaces full of blood and altered fibrin. The connective tissue was edematous and highly vasc u!ar, with no true organization of blood. This case was discarded as not being a true angioma.
Ferrari, in 1891, reported a case in which a rose red tumor, "the size of a hazelnut," was found beneath the left true cords. This was removed and excessive hemorrhage followed. The patient died from pneumonia. The growth was a telangiectatic angioma.
Schrotter, in 1891, found a "pea-sized" pedunculated varix on the left arytenoid epiglottic fold; it was removed, but a definite diagnosis was not made. Schrotter observed a patient who had a small nodul~on the vocal cord, which was composed of a convolution of very small vessels, but he could not make a histologic diagnosis.
Chiari,O in 1891, reported fifteen cases of tumors of the cords; eight of these he called fibromas, because the septa between the spaces were thicker than incases of true lymphangioma, but Fein, in discussing them, declared his opinion that some of them resembled microscopically his case of lymphangioma.
Grant, in 1896, described a case of submucous hemorrhage of the vocal cord in a woman aged 24 years. He mentioned recurring attack,s of bleeding, but on removal of the tumor there was practically no hemorrhage. No diagnosis was given. Chiari,7 in discussing this case, said he did not consider it a true angioma.
Milligan, in 1905, showed a series of photomicrographs, one a hemangioma of the left cord, and another lymphangioma of the vocal cord. He did not give the case histories nor did he mention whose cases these were.
Symonds, in 1905, mentioned a patient with a true angioma of the larynx who had been seen by Mackenzie, Wolfenden and Bond, but he did not. state who had reported the case, and it was not, therefore, included as a new case.
Safranek, in 1911, described a case of a woman, aged 27 years. She had been hoarse since childhood. Both cords were thickened, and near the center of the left cord was a bright red, smooth, pedunculated tumor the size of a "pepper corn."
The tumor was surrounded by small elastic vessels which on pressure gave the feeling of being well filled. Safranek called this a "pedunculated angioma," or, possibly, a fibroma with change in the vessels. 
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